U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
Determination and Control for Spacecraft Operations" 
• Attorney Docket No. 30302/014252, Sheet 1 of 11 (Fig. 1) 




FIG. 1 



U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 

Determination and Control for Spacecraft Operations" 

Attorney Docket No. 30302/014252, Sheet 2 of 1 1 (Figs. 2A, 2B and 2C) 




U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
Determination and Control for Spacecraft Operations" 
Attorney Docket No. 30302/014252, Sheet 3 of 1 1 (Fig. 3) 



CO 



cnj 

CO 



o 


CM 


\ 


\ 












CO, 


CO 






~ZL 




CO 


II A 

HA 




INV 






X 


ME 




to 














h- 










h- 


o 










o 


nlVI 




K P 


UJ 






CD 




I 


h- 




CO 


o 




CO 


CL 




o 


CO 




C£ 




a 



\ 


CD 

\ 


Q 






O 






C£ 




Q 


or 

UJ 




r\L/ 


=) 




QC 


a 




UJ 


C£ 




r> 


o 




a 


i— 






o 




O 
h- 


h- 




o 


UJ 








1— 






UJ 








i 










d 






o 


o 




cc: 


CL 







CO 

■a 

CD 
CD 
CL 
CO 

~a> 

CD 



c 

CD 
CO 

CD 

E 

E 
o 
o 

CD 
CT 




UJ 




UJ 



50 



o 




CO 

\ 




UJ 




> 




DRI 


CO 




\ 
















or 










<D 
C 


o 




CD 


CO 






o3 




UJ 


Q- 






5 






CO 







CO 



s 
A. 



w UJ 
CL CO 



8 



X 

a 

<co 

UJ 

0= 

QQ 



o 



o 
o 



2 

O 
UJ 
O 
< 

CO 



o0 oS 



Q_ 

O 
CO 



tf> UJ 



o 



ft 

o 
to 
co 

UJ 

o 
o 
ft 

Q_ 



o 
a> 

UJ 

I 

c 
o 
o 



O 
CO 

Q_ 

O 
</) 



*i P 



O 
O 
a> 

O 



O 

a> 
x 

LU 



c 
O 

o 

i- 
o 



.2 <D 
^3 



C 

o 



o 

(0 

a> 

3 



(0 

c 



-Q 
&. 

O 
i 

c 



c 

a> 

E 
>» 
o 

Q. 

a> 



o 
2 

<D 
CL 
O 

C 

o 

as 
'+-• 



c 

"3> 

(0 

a> 
o 

2 

CL 

E 
o 

2 ~ 

O 3 

to a 



E 

o 

c 

o 
+-» 

3 

jO 

o 

O 

a> 
+-» 
o 

a. 



i | 

O E 

_ CD 

.E co 

<1> «r 

? E 

=5 3 

(0 c 

2 1 

CO s 



0) 
3 



.2 o 

1 | 

= a> 

CO Q LU 



CO 
O) 

CO 

a. 

2 
a. 

eg 

"SZ 

a> 

E 

a> 



CD 



O 

a 

E 

co 



2 — 



o 

CD 



o a> 

°- to 

E .* 

co c 

a> = 

- 0 (A 

§. e 

cy> o 



73 
C 
CO 

E 
E 

O) 00 



CD 
> 



c 

JO 

o 



erg 

a> o 

«> c 
a> s 




g^oo 

^UJQ^ 
^^00 



o 

CO 



CO 



CD 
CD 



U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
Determination and Control for Spacecraft Operations" 
Attorney Docket No. 30302/014252, Sheet 4 of 1 1 (Fig. 4) 




CD 



U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
.Determination and Control for Spacecraft Operations" 
Attorney Docket No. 30302/014252, Sheet 5 of 1 1 (Fig. 5) 




U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
.Determination and Control for Spacecraft Operations" 
Attorney Docket No. 30302/014252, Sheet 6 of 1 1 (Fig. 6) 




2 roJ oj 

O CD C .E 
OCX h- 



CD 



CD .2^ 
CO "O ±J <r 

cd .-ti 

< 




i__ CO 
CO Q 



cd .5 >- oa 
o co z: r 



e'ECO 



c/3 iB 



<0 

CD 



CO 

teg 

CO en 



06 

(/) co 



^ CD 
C/) 03 



U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
Determination and Control for Spacecraft Operations" 
"Attorney Docket No. 30302/014252, Sheet 7 of 1 1 (Fig. 7) 



138 



140 



DETERMINE 
SPACECRAFT 
MOMENTUM 
UNIT VECTOR, m 



DETERMINE 
SPIN AXIS, z 



144 



DETERMINE 
SET OF ALLOWABLE 
POWER-SAFE 
ATTITUDES, A 



146 



DETERMINE 
STEERING 
ATTITUDE, q cmd 



FIG. 7 



U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
..Determination and Control for Spacecraft Operations" 
Attorney Docket No. 30302/014252, Sheet 8 of 1 1 (Fig. 8) 



148 



THC 
CSU 



LAM BURN 
WINDOW 
OPEN 



150 



LAM BURN 
WINDOW 
CLOSED 



ASM 
CSU 



REINITIALIZE 
LAM BURN 
ESTIMATED 
ACCELERATION 



STORE 
LAM BURN 
ESTIMATED 
ACCELERATION 



96 



ATD 
CSU 



FIG. 8 



U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
Determination and Control for Spacecraft Operations" 
Attorney Docket No. 30302/014252, Sheet 9 of 1 1 (Fig. 9) 



INITIALIZATION 



152 



154 



Z-CAPTURE 



— W SAA 



r- 92 



Z-SPIN POWER/STELLAR ACQ 



-156 



MANEUVER 



-158 



X-SPIN POWER/STELLAR ACQ 



160 



F/G. 9 



U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 

Determination and Control for Spacecraft Operations" 

Attorney Docket No. 30302/014252, Sheet 10 of 11 (Figs. 10, 11 and 12) 




U.S. Serial No. 10/727,764, Filed December 3, 2003, "Unified Sensor-Based Attitude 
Determination and Control for Spacecraft Operations" 
Attorney Docket No. 30302/014252, Sheet 11 of 11 (Fig. 13) 




